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Description 

[0001] This invention relates to a method of, and ap- 
paratus for. manufacturing metal strip in which the metal 
strip is cast in a twin-roll caster. 

[0002] It is known from JP-A-56-119607 for a metal 
slab to be cast in a continuous casting mould and for the 
slab to be hot rolled in a rolling mill train to metal strip 
which is subsequently coiled in coils of a convenient 
size. It is also known from the same Japanese specifi- 
cation for a metal workpiece to he cast in a twin roll cast- 
er and continuously conveyed through a looper Into a 
heating furnace where its temperature is raised to a roll- 
ing temperature and for the workpiece to he rolled down 
to strip in a rolling mill train. The speed of casting and 
the rolling speed in the in-line rolling mill train have to 
he synchronised and the looper present at the inlet end 
of the heating furnace Is used to divert the strip so as to 
take up any dirferences in these speeds. 
[0003] However, If a metal strip is cast to substantially 
the required thickness in a roll caster and is not subse- 
quently subjected to rolling in an in-line rolling mill train, 
then following the caster the strip passes through a tem- 
perature control zone where the temperature of the strip 
is controlled. On leaving the temperature control zone, 
the temperature of the strip has to he within a hand close 
to a predetermined temperature in order to achieve the 
required material condition and properties. During the 
start up of the casting process, the speed of the strip 
leaving the caster can vary. Whilst the strip temperature 
leaving the caster is relatively close to its steady casting 
temperature, the strip temperature in the temperature 
control zone will also vary until steady state casting 
speed Is achieved. 

[0004] JP-A-63-49350 discloses a method of manu- 
facturing thin metal strip by casting in a twin roll caster 
to substantially the required thickness, cooling in a cool- 
ing zone and coiling on a coiler. A pinch roll assembly 
is provided at the inlet to the cooling zone and the portion 
of the strip from the caster to the pinch roll assembly is 
allowed to hang in a loop. The rotation of the caster rolls 
or the rotation of the coiler is adjusted to maintain the 
position of the bottom end of the loop within a target 
range. 

[0005] According to a first aspect of the present inven- 
tion, a method of manufacturing metal strip comprises 
the steps of 

introducing molten metal into the gap between a 
pair of rotating rolls of a twin roll caster to fonm a metal 
strip; exiting the metal strip from the gap and allowing 
the metal strip to hang unhindered under its own weight 
in a loop; passing the strip between the rotating rolls of 
a first pinch roll assembly into a temperature control 
zone; passing the strip through the temperature control 
zone to control the temperature of the strip; exiting the 
strip from the temperature control zone and subse- 
quently coiling the strip on a coiler arranged to exert ten- 
sion on the strip; and wherein from the start of the cast- 


ing process to at least the time when steady state oper- 
ating conditions are achieved the length of the loop is 
allowed to change in consequence of a speed difference 
between the rolls of the caster and the rolls of the first 

5 pinch roll assembly; characterised in that the strip exits 
the temperature control zone through the rotating rolls 
of a second pinch roll assembly; the speed difference 
between the rolls of the first and second pinch roll as- 
semblies is adjusted to keep the strip in the temperature 

10 control zone under longitudinal tension; the coiler is ar- 
ranged to exert tension on the strip entering the coiler 
to provide a close wound coil on the coiler and that in 
the temperature control zone heat in the cast strip may 
be conserved or heat may be added to the cast strip or 

15 heat can be removed from the cast strip. 

[0006] By arranging for the part of the strip exiting the 
roll caster to hang in a loop immediately it leaves the roll 
caster and before it passes through the rolls of the pinch 
roll assembly, that part of the strip is separated by the 

20 pinch roll assembly from the part of the strip in the tem- 
perature control zone and so the speed of these two 
parts of the strip can be quickly adjusted relative to each 
other and the length of the strip hanging in the loop ad- 
justs itself accordingly. The required temperature of the 

25 strip exiting from the temperature control zone is 
achieved by adjusting any temperature control means 
in the temperature control zone which can be cooling, 
heating, insulating or any combination thereof. 
[0007] The metal strip is to be coiled after it has 

30 passed through the temperature control zone. A close 
wound coil is provided by the coiler exerting a tension 
to the strip. This tension must be resisted so that no det- 
rimental tension is applied to the strip exiting the strip 
caster. The sets of pinch rolls are provided to enable the 

35 speed of the strip to be controlled as It passes through 
the temperature control zone whilst the coiler pulls 
against them to provide adequate coiling tension. An 
embodiment of the present invention enables the cast- 
ing speed and the coiling speed to be adjusted inde- 

-io pendently of each other until the temperature of the strip 
leaving the control zone is adjusted to the required tem- 
perature band. 

[0008] To achieve better temperature control of the 
strip in the zone, It is necessary for the strip passing 

^5 through the zone to be under longitudinal tension so that 
the material tends to be flat and more uniform heat treat- 
ment of the strip can be achieved. 
[0009] Downstream of the control zone, there may be 
two further sets of pinch rolls arranged in tandem and, 

50 between these further sets of pinch rolls, the longitudi- 
nally extending edges of the strip may be trimmed, 
milled or otherwise conditioned. In addition, the strip 
may be slit into multiple strip widths. Optionally in addi- 
tion, a rolling mill stand may be located between the sets 

55 of pinch rolls to provide a reduction on the thickness of 
the strip to provide strip In the required condition. 
[0010] According to a second aspect of the invention, 
apparatus for manufacturing metal strip comprises a 
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twin roll caster arranged to cast metal strip: 


a temperature control zone arranged to control the 
temperature of metal strip moving In the direction of 
Its length therethrough, the Inlet of said control zone 
being spaced apart horizontally from the outlet of 
the caster; 

a first pinch-roll assembly located adjacent to and 
upstream of the inlet of the control zone so that in 
use: metal strip continuously exiting from the outlet 
of the roll caster hangs unhindered under its own 
weight in a loop of adjustable length prior to entering 
the first pinch roll assembly; 
a second pinch roll assembly at the exit of the tem- 
perature control zone and means for adjusting the 
speed difference between the rolls of the first and 
second pinch roll assemblies to keep the strip in the 
temperature control zone under longitudinal tension 
and a coiler located downstream of the second 
pinch roll assembly. 

[001 1 ] In order that the invention may be more readily 
understood, it will now be described, by way of example 
only, with reference to tho accompanying drawings, in 
which:- 

Figure 1 is a diagrammatic side elevation of appa- 
ratus for manufacturing metaf strip; 
Figure 2 is a side elevation of a strip line; and 
Figure 3 is a plan of the strip line shown in Figure 2. 

[0012] A twin-roll caster 1 is mounted on a platform 2 
arranged above ground level and over a pit 3. The twin- 
roll caster includes a pair of rolls 4 arranged with their 
longitudinal axes horizontal. A temperature control 
zone, shown generally by reference numeral 5, extends 
away from the roll caster in a horizontal direction to- 
wards a coiling section 6. At the end of the zone 5 closest 
to the twin-roll caster there is a diverter roll 7 followed 
by a first set of pinch rolls 8, where at least one pair of 
the rolls of which can be used to steer metal strip pass- 
ing between the rolls. Immediately before the coiling 
section 6 there are second and third sets of pinch rolls 
in tandem, indicated by reference numerals 9 and 10, 
respectively. 

[0013] In use, strip material produced in the twin-roll 
easier in a continuous process is hung in the form of a 
loop 12 in the pit 3 and then passes over the diverter roll 
7 and into the first set of pinch rolls 8. Thus, between 
the outlet of the caster and the pinch rolls 8, the strip 
material hangs under Its own weight. Between the pinch 
rolls 8 and 9 the strip material can be put under longitu- 
dinal tension by creating a resistance to rotation in the 
pinch rolls 8. This causes the strip material to lie flat in 
the temperature control zone 5. 

[0014] Between the sets of pinch rolls 9 and 10 a dif- 
ferent tension can be applied to the strip material by cre- 
ating a resistance to rotation in the pinch rolls 9. In the 


region between pinch rolls 9 and 10 there is an edge 
conditioning unit 11 (see Figure 1 ) which can, for exam- 
ple, be an edge trim shear, or a grinding or milling ma- 
chine. A slitting station may also be provided. Again, the 

5 fact that the strip material is under longitudinal tension 
enables the edge conditioning to be effected efficiently. 
From the pinch rolls 10 the strip material passes to one 
or other of a pair of simitar coilers in the coiling section 
6, only one coiler being shown in Figures 2 and 3. Strip 

10 tension for close coiling Is achieved by creating a resist- 
ance to the coiler in pinch rolls 10. 
[0015] The temperature control zone may comprise 
heat Insulating hoods, e.g., ENCO panels, fitted over the 
roller table to conserve heat in the cast strip or, alterna- 

'5 tively, heat may be added to the strip material by way of 
electrical induction or gas heaters, or it can be removed 
from the strip material by way of water or water and air 
sprays. Part of the temperature control zone may com- 
prise heal retention panels in order to allow the heal 

20 present in the casting to equalise across its width and 
thereafter, to be followed by a cooling region in which 
cooling liquid is sprayed on to the strip material to obtain 
more unlfonn temperature control of the strip material 
across its entire width. 

25 [0016] The present invention enables strip material of 
the correct metallurgical composition to be formed and 
this may be wound In tightly wound coils with "clean" 
edges. 

[0017] A rolling mill 13 (see Figure 1) may optionally 

30 be positioned after the pinch rolls 9 and downstream of 
the edge conditionet- to provide a degree of rolling to the 
strip material prior to it being colled. 
[0018] In order to start a cast, a coll of starter strip, 
which is thinner and narrower than that of the strip to be 

35 cast, is located at a coiler 6c and the outer end of the 
starter strip material is fed back through the pinch rolls 
10 and 9 and through the temperature control zone and 
the pinch rolls 8 and into the outlet end of the twin-roll 
caster. A loop of this starter strip is formed in the pit 3. 

^0 The coiler and pinch rolls can then be operated so that 
the starter strip is tensioned to the correct values along 
its length and the molten metal introduced into the gap 
between the rolls 4 starts to solidify in contact with the 
starter strip. As the cast material is forced out from the 

-^5 twin roll caster, the length of the loop in the pit will in- 
crease whilst the coiler speed is also increased to follow 
lhal of the easier. The cast material leaving Ihe loop in 
the pit passes through the pinch rolls 8, 9 and 10 and 
through the temperature control zone 5. As the leading 

50 end of the cast strip approaches the coiler section 6, it 
may be severed on the fly from the starter strip following 
the pinch rolls 10 and then connected on to a coiler of 
the coiler section 6. 

[0019] Strip passing from zero tension to a tension 
55 part of a processing line can wander from side to side. 
This is not acceptable and It is overcome by the use of 
the pinch rolls 8 to steer the metal strip. 
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Claims 


2. 


A method of manufacturing metal strip comprising 
the steps of: 

introducing molten metal Into the gap between 
a pair of rotating rolls (4) of a twin roll caster (1) 
to form a metal strip; exiting the metal strip from 
the gap and allowing the metal strip to hang un- 
hindered under its own weight in a loop (12); 
passing the strip between the rotating rolls of a 
first pinch roll assembly (8) into a temperature 
control zone (5); passing the strip through the 
temperature control zone (5) to control the tem- 
perature of the strip; exiting the strip from the 
temperature control zone and subsequently 
coiling the strip on a coiler arranged to exert 
tension on the strip; and wherein from the start 
of the casting process to at least the time when 
steady state operating conditions are achieved 
the length of the loop (1 2) is allowed to change 
in consequence of a speed difference between 
the rolls (4) of the caster and the rolls of the first 
pinch roll assembly (8); characterised in tliat 
the strip exits the temperature control zone 
through the rotating rolls of a second pinch roll 
assembly; the speed difference between the 
rolls of the first and second pinch roll assem- 
blies (8, g) is adjusted to keep the strip In the 
temperature control zone (5) under longitudinal 
tension; the coiler is arranged to exert tension 
on the strip entering the colter to provide a close 
wound coil on the coiler and that In the temper- 
ature control zone heat in the cast strip may be 
conserved or heat may be added to the cast 
strip or heat can be removed from the cast strip. 

A method of manufacturing metal strip comprising 
the steps of: 

introducing molten metal into the gap between 
a pair of rotating rolls (4) of a twin roll caster (1) 
to form a metal strip; exiting the metal strip from 
the gap and allowing the metal strip to hang un- 
hindered under its own weight In a loop (12); 
passing the strip between the rotating rolls of a 
first pinch roll assembly (8) into a temperature 
control zone (5); passing the strip through the 
temperature control zone (5) to control the tem- 
perature of the strip; exiting the strip from the 
temperature control zone and subsequently 
coiling the strip on a coiler arranged to exert 
tension on the strip; and wherein from the start 
of the casting process to at least the time when 
steady state operating conditions are achieved 
the length of the loop (1 2) is allowed to change 
in consequence of a speed difference between 
the rolls (4) of the caster and the rolls of the first 
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pinch roll assembly (8); characterised in tliat 

the strip exits the temperature control zone 
through the rotating rolls of a second pinch roll 
assembly; the speed difference between the 
rolls of the first and second pinch roll assem- 
blies (8, 9) is adjusted to keep the strip in the 
temperature control zone (5) under longitudinal 
tension; the coiler is arranged to exert tension 
on the strip enterin g the coiler to provide a close 
wound coll on the coiler and that in the temper- 
ature control zone heat in the cast strip is con- 
trolled so that on leaving the zone the temper- 
ature of the strip is within a band close to a pre- 
determined temperature which achieves re- 
quired material condition and properties. 

A method of manufacturing metal strip as claimed 
in claim 1 or 2 wherein subsequent to the strip ex- 
iting between the rolls of the second pinch roll as- 
sembly (9) and prior to coiling the strip, the longitu- 
dinal edges of the strip are conditioned at an edge 
conditioning unit (11). 

Apparatus for manufacturing metal strip comprising 
a twin roll caster (1 ) arranged to cast metal strip: 

a temperature control zone (5) arranged to con- 
trol the temperature of metal strip moving in the 
direction of its length therethrough, the inlet of 
said control zone (5) being spaced apart hori- 
zontally from the outlet of the caster (1 ) ; a first 
pinch-roil assembly (8) located adjacent to and 
upstream of the inlet of the control zone so that 
in use, metal strip continuously exiting from the 
outlet of the roll caster hangs unhindered under 
its own weight in a loop (1 2) of adjustable length 
prior to entering the first pinch roll assembly; a 
second pinch roll assembly (9) at the exit of the 
temperature control zone and means for adjust- 
ing a speed difference between the rolls of the 
first and second pinch roll assemblies (8,9) to 
keep the strip in the temperature control zone 
(5) under longitudinal tension and a coiler (6) 
located downstream of the second pinch roll as- 
sembly. 

Apparatus as claimed in claim 4 in which an edge 
conditioning unit (11) to condition the longitudinally 
extending edges of the strip is located between the 
second pinch roll assembly (9) and a third pinch roll 
assembly (1 0) which is upstream of the coiling sec- 
tion. 

Apparatus as claimed in claim 5 in which a rolling 
mill stand (3) is provided downstream of the edge 
conditioning means (11) and upstream of the coiling 
section (6). 
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Apparatus as claimed in claim 4 in which tempera- 
ture control means In the control zone (5) can be 
cooling, heating, insulating or any combination 
thereof. 


Patentanspruche 

1. Verfahren zum Herstellen eines Metallbandes mit 
den Schrltten 

Einfuhren von geschmotzenem Metall in den Zwi- 
schenraum zwischen einem Paar sich drehender 
Walzen (4) elner Doppelwalzen-Gle3elnrichtung 
(1), um ein Metallband zu bilden, 
Herausfiihren des Metallbandes aus dem Zwi- 
schenraum und Ermogllchen, dass das Metallband 
unter selnem Eigengewicht in einer Schlaufe (12) 
unbehlndert hflngt, 

Hindurchfuhren des Bandes zwischen den sich dre- 
henden Walzen einer ersten Klemmwalzezieinheit 
(B) zu einer Temperatursteuerzone (5), 
Hindurchfuhren des Bandes durch die Temperatur- 
steuerzone (5) zum Steuern der Temperatur des 
Bandes, 

Herausfiihren des Bandes aus der Temperatursteu- 
erzone und anschlie3endes Aufwickein des Ban- 
des auf einer Aufwickeleinrichtung, die vorgesehen 
ist, um eine Spannung auf das Band aufzubrtngen, 
und 

wobei von dem Start des GieBvorgangs an bis zu- 
mindest zu dem Zeltpunkt, zu dem bestandige Be- 
triebsbedingungen erreicht sind, ermoglicht wird. 
dass sich die Lange der Schlaufe (12) Infolge einer 
Geschwindiglceitsdifferenz zwischen den Walzen 
(4) der Gie3einrichtung und den Walzen der ersten 
Klemmwalzeneinhelt (8) andert, 
dadurch gekennzeichnet, 
dass das Band die Temperatursteuerzone liber die 
sich drehenden Walzen einer zweiten Klemmwal- 
zeneinhelt verlaBt, wobei der Geschwindigkeitsun- 
terschled zwischen den Walzen der ersten und 
zweiten Klemmwalzeneinhelt (8.9) so eingesteitt 
ist, dass dieser das Band In der Temperatursteuer- 
zone (5) unter Langszug halt, wobei die Aufwickel- 
einrichtung in einer solchen Weise angeordnet ist, 
dass diese auf das In die Aufwickeleinrichtung ein- 
tretende Band eine Spannung ausubt, damil eine 
eng gewikkelte Rolle auf der Aufwickeleinrichtung 
vorgesehen wird, und 

dass in der Temperatursteuerzone Warme im 
GuBband aufrechterhalten werden kann, oder dem 
GuQband Warmc zugcfuhrt werden kann odcr vom 
GuBband Warme abgezogen werden kann. 


Zwischenraum zwischen einem Paar sich dre- 
hender Walzen (4) einer Doppelwalzen- 
GieBelnrlchtung (1), um ein Metallband zu bil- 
den, 

5 Herausfuhren des Metallbandes aus dem Zwi- 

schenraum und Ermoglichen, dass das Metall- 
band unter seinem Eigengewicht in elner 
Schlaufe (12) unbehlndert hangt, 
Hindurchfuhren des Bandes zwischen den sich 

10 drehenden Walzen elner ersten Klemmwalzen- 

einhelt (8) zu einer Temperatursteuerzone (5), 
Hindurchfuhren des Bandes durch die Tempe- 
ratursteuerzone (5) zum Steuem der Tempera- 
tur des Bandes, 

15 Herausfuhren des Bandes aus der Temperatur- 

steuerzone und anschlieBendes Aufwickein 
des Bandes auf eine Aufwickeleinrichtung, die 
vorgesehen Ist, um eine Spannung auf das 
Band aufzubrlngen, und 

20 

wobei von dem Start des GieOvorgangs an bis zu- 
mindest zu dem Zeitpunkt, zu dem bestandige Be- 
triebsbedingungen erreicht sind, ermoglicht wird, 
dass sich die Langc dor Schlaufe (12) infolge einer 
25 Geschwindigkeitsdifferenz zwischen den Walzen 
(4) der GieBeinrichtung und den walzen der ersten 
Klemmwalzeneinhelt (8) andert, 
dadurch gekennzeichnet, 

dass das Band die Temperatursteuerzone uber die 

30 sich drehenden Walzen elner zweiten Klemmwal- 
zeneinhelt verlaBt, wobei der Geschwindigkeitsun- 
terschied zwischen den Walzen der ersten und 
zweiten Klemmwalzeneinhelt (8,9) so eingestellt 
ist, dass dieser das Band in der Temperatursteuer- 

35 zone (5) unter Langszug halt, wobei die Aufwickel- 
einrichtung in einer solchen Weise angeordnet ist, 
dass diese auf das in die Aufwickeleinrichtung ein- 
tretende Band eine Spannung ausubt, damit eine 
eng gewikkelte Rolle auf der Aufwickeleinrichtung 

40 vorgesehen wird, und 

dass in der Temtperatursteuerzone die Warme im 
GuBband gesteuert wird. so dass beim Verlassen 
der Zone die Temperatur des Bandes in einem Be- 
reich nahe einer vorbestimmlen Temperatur ist, mIt 

45 der der erforderllche Materialzustand und die erfor- 
derlichen Materialelgenschaften erhalten werden. 

3. Verfahren zum Herstellen eines Metallbandes nach 
Anspruch 1 oder 2, wobei nach dem Heraustreten 
50 des Bandes zwischen den Walzen der zweiten 
Klemmwalzeneinhelt (9) und vor dessen Aufwickein 
die Langskanten des Bandes in einer Kantenkondi- 
tlonlereinheit (11) konditioniert werden. 


Verfahren zum Herstellen eines Metallbandes mit 
den Schrltten: 

Einfuhren von geschmolzenem Metall in den 


55 4. Vorrichtung zum Herstellen eines Metallbandes mit 
einer zum Gie3en des Metallbandes vorgesehenen 
Doppelwatzen-GieBeinrichtung (1) : 
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elnerTemperatursteuer7one (5), die 7um Steu- 
ern derTemperatur des Metallbandes vorgese- 
hen 1st, das sich in seiner Langsrichtung durch 
diese hindurch bewegt, wobei der Einta3 der 
Steuerzone (5) von denn Austa3 der GieBein- s 
richtung (1) horizontal beabstandet ist, 
einer ersten Klemmwalzeneinheit (8), die be- 
nachbart zum Einla6 der Steuerzone sowie 
stronnaufwarts von diesenn so angeordnet ist, 
dass in Betrieb das aus dem AuslaB der Wai> io 
zengie3einrlchtung kontinuierlich heraustre- 
tende Metailband vor dem Eintritt in die ersten 
Klemmwalzeneinheit unter seinem Elgenge- 
wicht in einer Schlaufe (12) mit einstellbarer 
Lange unbehindert hangt, und '5 
einer zweiten Klemmwalzeneinheit (9) am Aus- 
gang derXemperatursteuerzone und einer Ein- 
richtung zum EInsteilen einer Qeschwindlg- 
keitsdifferenz zwischen den Walzen der ersten 
und zweiten Klemmwalzeneinheit (8,9), um das 
Band in der Temperatursteuerzone (5) unter 
Langszug zu halten, und 
einer Aufwickeleinrichtung (6), die sich strom- 
abwarts von dor zweiten KIcmmwatzcnoinholt 
befindet. 25 

5. Vorrichtung nach Anspruch 4, be! dereine Kanten- 
kondltioniereinhelt (11 ) zum Konditlonieren der sich 
In Langsrichtung erstreckenden Kanten des Ban- 
des zwischen der zweiten Klemmwalzeneinheit (9) 30 
und einer dritten Klemmwalzeneinheit (10) ange- 
ordnet Ist, die stromaufwarts des Aufwickeiab- 
schnitts vorgesehen ist. 


premier ensemble (8) de rouleaux pinceurs 
dans une zone (5) de controle de la 
temperature ; faire passer la bande ^ travers la 
zone (5) de controle de la temperature pour 
contrdler la temperature de la bande ; faire sor- 
tir la bande de la zone de contrdle de la tempe- 
rature et ensuite bobiner la bande sur une bo- 
bineuse capable d'exercer une tension sur la 
bande ; et selon lequel a partir du debut de 
I'operation de coulee jusqu'a au moins le mo- 
ment ou des conditions operatoires stationnai- 
res sont realisees il est peimis a la longueur de 
la boucle (12) de changer en fonction d'une dif- 
ference de Vitesse entre les cylindres (4) de 
rinstaliation de coulee et les rouleaux du pre- 
mier ensemble (8) de rouleaux pinceurs; ca- 
racterise en ce que la bande quitte la zone de 
contrdle de la temperature d travers les rou- 
leaux en rotation d'un deuxieme ensemble de 
rouleaux pinceurs ; la difference de vitesse en- 
tre les rouleaux des premier et deuxleme en- 
sembles (8. 9) de rouleaux pinceurs est ajustee 
pour conserver la bande dans la zone (5) de 
contrdle do la tcmp6rature sous tension 
longitudinale ; la bobineuse est congue pour 
exercer une tension sur la bande entrant dans 
la bobineuse pour former une bobine k enrou- 
lement serre sur la bobineuse et en ce que 
dans la zone de contrdle de la temperature la 
chaleur dans la bande coulee peut etre conser- 
vee ou de la chaleur peut etre ajoutee a la ban- 
de coulee ou de la chaleur peut etre enlevee k 
la bande coulee. 


6. Vorrichtung nach Anspruch 5, bei der ein Walzge- 
riist (3) stromabwarts von der Kanten konditionier- 
einrichtung (11) und stromaufwarts vom Aufwickel- 
abschnitt (6) angeordnet ist. 

7. Vorrichtung nach Anspruch 4. bei der die Tempera- 
tursteuereinrichtung in der Steuerzone (5) kuhlen, 
erwarmen Oder isoiieren kann oder eine beliebige 
Kombinatlon davon ausfuhren kann. 


Revendlcations 

1. Precede de fabrication d'une bande metallique 
comprenant tes etapes consistant k : 

introduire du metal fondu dans I'espacement 
entro deux cylindres (4) rotatlfs d'une installa- 
tion de coulee entre cylindres (1) pour former 
une bande metallique ; extraire la bande metal- 
lique de I'espacement et pemnettre k la bande 
metallique de pendre sans gene sous I'effet de 
son propre poids en une boucle (12) ; faire pas- 
ser la bande entre les rouleaux en rotation d'un 


35 2. Precede de fabrication d'une bande metallique 
comprenant les etapes consistant a : 

introduire du metal fondu dans I'espacement 
entre deux cylindres (4) rotatifs d'une installa- 

^0 tion (1) de coulee entre cylindres pour former 

une bande metallique ; extraire la bande metal- 
lique de I'espacement et permettre k la bande 
metallique de pendre sans gene sous Teffet de 
son propre poids en une boucle (12); faire pas- 

^5 ser la bande entre les rouleaux en rotation d'un 

premier ensemble (8) de rouleaux pinceurs 
dans une zone (5) de controle de la 
temperature ; faire passer la bande a travers la 
zone (5) de contrdle de la temperature pour 

50 contrdler la temperature de la bande ; extraire 

la bande de la zone de contrdle de temperature 
et cnsulte bobiner la bande sur une bobineuse 
conpue pour exercer une tension sur la bande ; 
et selon lequel k partir du debut de I'operation 

55 de coulee jusqu'^ au moins te moment ou des 

conditions operatoires stationnaires sont reali- 
sees. il est permis k la longueur de la boucle 
(1 2) de changer en fonction d'une difference de 
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Vitesse entre les cylindres (4) de Tinstallatlon 
de coulee et les rouleaux du premier ensemble 
(8) de rouleaux pinceurs ; caracterise en ce 
que la bande quitte la zone de contrdle de ia 
temperature k travers les rouleaux en rotation 5 
du deuxieme ensemble de rouleaux pinceurs ; 
la difference de Vitesse entre les rouleaux des 
premier et deuxifeme ensembles (8, 9) de rou- 
leaux pinceurs est ajustee pour conserver la 
bande dans la zone (5) de contrdle de la tern- 
peraturesous une tension longitudinale ; labo- 
bineuse est con9ue pour exercer une tension 
sur la bande entrant dans la boblneuse pour 
former une bobine k enrouiement serre sur la 
bobineuse et en ce que dans la zone de con- 
trole de la temperature la chaleur dans la bande 
coulee est controlee de sorte qu'en quittant la 
zone la temperature de ia bande est dans une 
gamme proche d'une temperature predetermi- 
r^ee qui realise I'etat et les proprietes requises 
pour te materiau. 

3. Precede de fabrication d'une bande metallique se- 
ion la rcvcndication 1 ou 2 scton Icquol aprcs la sor- 
tie de la bande d'entre les rouleaux du deuxieme 
ensemble (9) de rouleaux pinceurs et avant le bo- 
binage de ta bande, les bords longitudinaux de la 
bande sont conditionn6s par une unite (11) de con- 
ditionnement des bords. 
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4. Appareil pour fabriquer une bande metallique com- 
prenant une installation de coulee entre cylindres 
(1) congue pourcouler une bande metallique : 

une zone (5) de contrdle de la temperature con- 3S 
gue pour controler la temperature d'une bande 
metallique se deplagant dans la direction de sa 
longueur a travers elle, Tadmission dans iadite 
zone (5) de contrdle etant espacee horizonta- 
lement de la sortie de Tinstallation de coulee 
(1); un premier ensemble (8) de rouleaux pin- 
ceurs situes de fagon adjacente a et en amont 
de rentree de la zone de controle de sorte que 
durant I'utilisation, la bande de metal sortant en 
conlinu de la sortie de rinstallation de coulee ^5 
pend sans gene sous I'effet de son propre poids 
en une boucle (1 2) de longueur ajuslable avanl 
d'entrer dans le premier ensemble de rouleaux 
pinceurs ; un deuxidme ensemble (9) de rou- 
leaux pinceurs a ia sortie de la zone de controle so 
de la temperature et des moyens pour ajuster 
unc difference de Vitesse entre les rouleaux 
des premier et deuxieme ensembles (8, 9) de 
rouleaux pinceurs afin de garder la bande dans 
la zone (5) de contrdle de la temperature sous 55 
tension longitudinale et une bobineuse (6) si- 
tuee en aval du deuxieme ensemble de rou- 
leaux pinceurs. 



5. Appareil selon la revendicatlon 4, dans lequel une 
unite (11) de conditionnement des bords pourcon- 
ditionner les bords de la bande s'etendant longltu- 
dinalement se situe entre le deuxieme ensemble (9) 
de rouleaux pinceurs et un trolsieme ensemble (1 0) 
de rouleaux pinceurs situe en amont de la section 
de bobinage. 

6. Appareil selon ia revendicatlon 5, dans lequei une 
cage de laminoir (3) est fournie en aval des moyens 
(11) de conditionnement et en amont de ia section 
(6) de bobinage. 

7. Appareil selon la revendicatlon 4 dans lequel les 
moyens de contrdle de la temperature dans la zone 
(5) de contrdle peuvent etre des moyens de refroi- 
dissement, de chauffage, d' Isolation ou toutes com- 
blnaisons de ceux-cl. 


'SDCCID: <EP 0540610B2..I.> 


EP0 540 610 B2 


I 



ISOOCID: <EP 054061 0B2J_> 



9 


